To review recent literature on important topics in pediatric office practice: bullying, screening for the prediabetic state, and pediatric oral health.
Introduction
Recent literature on three very important and challenging areas of pediatric practice (bullying, screening for the prediabetic state, and pediatric oral health) is reviewed here. The characteristics of bullies and bully victims, the psychological consequences for children who are bullied, and the effects of interventions for bullying behavior both on the individual level and on the school level are examined. The pathophysiology of type 2 diabetes mellitus, as well as current and future potential screening tools, are reviewed. Finally, the current state of preventive dentistry is discussed along with new initiatives to promote preventive dental care.
Bullying in children and adolescents
In recent years, experts in medicine, psychology and education have become increasingly aware of the significant and adverse consequences that occur when children engage in bullying behaviors.
Bullying defined
Bullying has been defined by experts as an act of aggression that includes three key components. First, the definition requires that there is an imbalance of power between the bully and the victim that may be secondary to relative age, size, or strength. This imbalance of power may be real or just perceived by the victim. Second, the definition includes the bully's or bullies' intent to harm the victim. Third, there must be a repetitive pattern of aggressive behavior toward a single victim. The development of this formal definition of a common behavior has been helpful for researchers as they try to delineate the prevalence of bullying behaviors, the consequences that bullying behaviors have on youth, and the effects of intervention programs.
Bullying: a prevalent problem
Bullying is a common problem for children and adolescents throughout the world. Countries including the United Kingdom, Ireland, Norway, Australia, Spain, and Japan have reported bullying rates that range from 8 to 46% of youth [1] . In the United States, a recent national survey conducted by Nansel et al. [2] examined the prevalence of bullying behaviors in the United States, as well as the association of bullying behaviors with psychosocial adjustment difficulties. This landmark study highlights the serious consequences of bullying behavior among youth in the United States and was instrumental to bringing this very common problem to the attention of psychologists, medical practitioners. and educators in the United States.
The authors analyzed the data from a representative sample of 15 686 students in grades 6-10 in public, private, and Catholic schools throughout the United States who completed the World Health Organization's Health Behavior in School-aged Children survey during the spring of 1998. In the survey, the students selfreported their involvement in bullying, whether as a bully or victim. Nansel and colleagues [2] found that nearly 30% of the students reported moderate or frequent involvement in bullying. Upon further analysis, the authors discovered that of these 30% of students, 13% reported that they were the bully, approximately 10% reported being bullied, and 6.3% reported that they had been both a bully and the victim of a bully. In this study, the authors also discovered that a student's involvement in bullying behavior either as a perpetrator or as a victim was associated with poorer psychological adjustment. Nansel and colleagues [2] concluded that given the high prevalence of bullying behaviors in this age group, combined with the concurrent emotional and behavioral difficulties experienced by youth, as well as the potential long-term negative consequences of bullying, bullying requires serious attention by researchers, clinicians, and educators.
In 2003, Nansel and colleagues [3] published further data from the World Health Organization's Health Behavior in School-aged Children survey. In this study, the authors set out to determine the extent to which bullying and being bullied, both in and away from school, are associated with involvement in violent behavior. They included selfreported data on weapon carrying, weapon carrying in school, physical fighting, and being injured in a physical fight, which they defined as violence-related behaviors. They discovered that involvement in each of the violencerelated behaviors ranged from 13 to 23% of boys and 4 to 11% of girls. Bullying others and being bullied were consistently related to each violence-related behavior for both boys and girls. From these data, Nansel and colleagues [3] concluded that bullying should not be considered a normative aspect of youth development, but rather as a marker for more serious violent behaviors. Past reports by Olweus [4] , a prominent Norwegian researcher, have provided a long-term perspective on the problem of bullying. Olweus' work has demonstrated that there is a fourfold increase in criminal behavior among adults with a history of bullying by the time they reach their mid-20s. This is manifested by these individuals having at least one criminal conviction, with more than one-third having multiple convictions. Olweus [4] has also documented that individuals who have been bullied as youths also have higher rates of depression and have poorer self-esteem as adults. The important work by Nansel and Olweus and colleagues has highlighted the seriousness of a very common problem faced by children and adolescents and has set the stage for the most recent contributions to the literature on bullying behavior.
Characteristics of children involved with bullying
The literature on bullying in the past year has included studies addressing the characteristics of bullies and bully victims, the psychological consequences for children who are bullied, and the effects of interventions for bullying behavior both on the individual level and on the school level. It has been well documented that younger children are more likely to be bullied than older children. Olweus [5] reported that the rates of bullying peak at 17% at age 7 years [5] . These rates decline to 4% by 15 years of age. This study has been the foundation for all the recent research on bullying and bullying prevention. A recent study by Perren and Alsaker [6] from the Department of Psychology in Berne, Switzerland, examined social behaviors and peer relationships of children involved in bullying behaviors in kindergarten. The authors studied 344 children between the ages of 5 and 7 years who attended 18 different kindergartens. Through teacher rating scales and peer nomination, the children were characterized as victims, bully/victims, bullies, and noninvolved. The authors discovered that compared with noninvolved children, victims of bullying were more submissive, more withdrawn, more isolated, less cooperative, and less sociable; they also tended to have fewer leadership skills and frequently had no playmates. As expected, bullies and bully/victims were generally more aggressive with their playmates than were noninvolved children. Bullies were less prosocial but had more leadership skills than noninvolved children. Bullies belonged to larger social clusters and were frequently affiliated with other bullies or bully/victims. Perren and Alsaker concluded that they were able to establish distinct behavior patterns for bullies, bully/victims, and victims [6] . Interestingly, bullies seem to be preferred by playmates, particularly by other aggressive boys. This affiliation of aggressive children might lead to an increase in bullying behavior. These observations have practical implications for intervening in the bully/victim problems in schools. All who care for children should be alert to these patterns.
Glew and colleagues [7 ] published a study in Archives of Pediatric and Adolescent Medicine in November 2005 addressing the prevalence of bullying during elementary school and its association with objective measures of school attendance, academic achievement, disciplinary actions, and self-reported feelings of sadness, safety, and belonging. The authors analyzed self-reported survey questions administered to 3530 students in the 3rd, 4th, and 5th grades in a large, urban public school system on the west coast of the United States during the 2001-2002 school year. The responses to four well validated bullying survey questions were linked to school data on standardized test scores, attendance records, school suspension and expulsion records, and demographic data. The authors discovered that 22% of the children surveyed were involved in bullying either as a victim of bullying, a bully, or as a bully/victim. In this survey, bullies and bully/victims were more likely to be male. Students identified as victims of bullying and bully/ victims were more likely to have lower academic achievement than noninvolved children. All three bullying-involved groups were significantly more likely than noninvolved children to feel unsafe at school. Students who were victims of bullying behaviors and bully/victims were more likely to report feeling that they 'don't belong at school'. In fact, students who felt a lack of belonging had 3.1 times higher odds of being a bully/victim. Interestingly, lower school attendance and being suspended or expelled for bullying behavior were not associated with involvement in bullying in any significant way. The authors concluded that the take-home message is that elementary school-aged children who are psychologically distressed are more likely to be involved in some form of bullying, and children who struggle academically are more likely to be victims and bully/victims [7 ] . As advocates for children, it behooves us to encourage schools to implement antibullying interventions in the elementary school years in an effort to improve the educational process for our patients.
Practitioners are frequently faced with patients presenting with psychosomatic complaints. In a recent study, Fekkes and colleagues [8] undertook a study to assess whether children who participate in bullying behaviors or who are the victims of bullying have a higher chance for psychosomatic symptoms and depression. This very important study identified the link between bullying victimization and psychosomatic complaints and depression in elementary school-aged children. They administered a questionnaire to 2766 Dutch elementary school children between the ages of 9 and 12 years. The questionnaire included items on bullying, psychosomatic variables, depression, and other health-related variables. Three groups of children -active bullies, bullied children, and children who both bullied and were bulliedwere compared with a group of children who were not involved in bullying behaviors. Risks for psychosomatic symptoms and depression were calculated by means of odds ratios. In the study, bully/victims had significantly higher chances for depression and psychosomatic symptoms when compared with children not involved in bullying behavior. Odds ratios were as follows: headache, 3.0; sleeping problems, 2.4; abdominal pain, 3.2; bedwetting, 2.9; feeling tired, 3.4; and depression, 7.7. Children who actively bullied did not have a higher chance for most of the investigated health symptoms. The authors concluded that being bullied is strongly associated with a wide range of psychosomatic symptoms and depression [8] . When patients present to our offices with these complaints, we must be aware of the possibility that they are potentially a victim of a bully.
Fekkes and colleagues [9] further examined this important association between psychosomatic complaints and bullying behaviors in a study published in Pediatrics in May 2006. They conducted a prospective study with a group of Dutch elementary school-aged children to investigate whether bully victimization at the beginning of the school year increased the risk of developing healthrelated problems later in the same school year and whether health-related problems at the beginning of the school year increased the risk of becoming a bully victim later in the same school year. They administered a self-completed questionnaire to 1118 children between 9 and 11 years old measuring victimization from bullying and a wide range of psychosocial and psychosomatic symptoms. Fekkes and colleagues discovered that victims of bullying had significantly higher chances of developing new psychosomatic and psychosocial problems compared with children who were not bullied. In contrast, some psychosocial, but not physical, health symptoms preceded bullying victimization. Children with depressive symptoms had a significantly higher chance of being newly victimized, as did children with anxiety. The authors highlighted that since psychosomatic and psychosocial health problems follow an episode of bullying, medical practitioners must screen for whether patients with these problems have been victims of bullying. Also, since children with depressive symptoms and anxiety are at increased risk of being victimized, parents of patients with these problems should be guided to the appropriate resources in order to promote the best coping skills for their children [9] .
A further work by Arseneault et al. [10] was published in Pediatrics in July 2006 that set out to clarify whether the experience of bullying uniquely contributes to school adjustment problems. The authors examined bullying in the Environmental Risk Study, a nationally representative 1994-1995 United States birth cohort of 2232 children. From this cohort, they identified children who experienced bullying between the ages of 5 and 7 years either as pure victims or bully/victims. They collected reports from mothers and teachers about the children's behavior problems and school adjustment when they were 5 years old and again when they were 7 years old. The authors reported that being the victim of a bully during the first years of schooling contributes to maladjustment in young children [10] . These findings again highlight that prevention and intervention programs aimed at reducing mental health problems during childhood should target bullying as an important risk factor.
Behaviors of bullied children with chronic illness
Although Fekkes and colleagues reported that physical and health symptoms did not precede bullying victimization, Storch et al. [11] recently presented the significant and negative health consequences that bullying victimization can potentially have on patients with chronic illnesses. The authors set out to determine the association among diabetes-related bullying and diabetes self-management, metabolic control, and depression in children and adolescents with type I diabetes. They measured diabetes-related bullying and depression in 167 patients with type I diabetes between the ages of 8 and 17 years at their regularly scheduled diabetes care visits. At the same visit, parents completed a clinician-rated index of their child's diabetes self-management and hemoglobin A1c (HbA1c) level. The authors discovered that diabetesrelated bullying was positively related to HbA1c concentration and negatively related to overall self-management and specifically to adherence to glucose testing and dietary tasks. Depressive symptoms partially mediated the relation between diabetes-related bullying and overall self-management. The authors conclude that given the association between diabetes-related bullying and regimen self-management, the issue of illness-related bullying should be on the minds of practitioners caring for patients with this chronic illness [11] .
Treatment for bullies
In August 2005, Nickel et al. [12] published a study in Pediatrics examining the effectiveness of outpatient psychotherapy as a monotherapy for anger reduction and improvement in behavior and interpersonal relationships and health-related quality of life in male youths with bullying behavior. Twenty-two boys between the ages of 14 and 16 years with bullying behavior were enrolled in family therapy for 6 months. Twenty age-matched controls were enrolled in a placebo intervention group. Every 2 weeks, progress was followed by tests assessing levels of anger, the quality of interpersonal relationships, and health-related quality of life. Follow-up testing also occurred 12 months after the intervention was complete. The authors discovered that when compared with controls, bullying behaviors decreased in the family therapy group. Youths in the family therapy group also demonstrated reduction in their expression of anger and improved in their social functioning and general health perceptions. Follow-up at 1 year demonstrated lasting treatment effects. Nickel et al. [12] concluded that outpatient family therapy seems to be an effective method of reducing anger and improving interpersonal relationships and health-related quality of life in male youths with bullying behavior. This study had several limitations including its small sample size, including only boys between the ages of 14 and 16 years, short length of treatment, and limited follow-up data. Despite these study limitations, when faced with a patient who engages in bullying behavior, the practitioner should consider a referral to family therapy in order to evaluate and potentially treat anger management issues.
Antibullying school programs
Of course, treating individuals involved in bullying behavior is of the utmost importance. Addressing the problem of bullying on the wider scale is also extremely important. Olweus [5] has previously documented that a formal bullying prevention program introduced into Norwegian public schools led to a 50% reduction in bullying activities. In a more recent study, Fekkes and colleagues [13 ] evaluated the effects of an antibullying school intervention in 47 Dutch elementary schools over a 2-year period. Participants in the study included 3816 students between the ages of 9 and 12 years. During the first year of the study, an antibullying program was implemented in the schools in the intervention group. A questionnaire measuring bullying behavior, depression, psychosomatic complaints, delinquent behavior, and satisfaction with school life and peer relationships was completed by the students three times during the course of the study: a baseline measurement, a first effect measurement at the end of the 1st year, and a secondeffect measurement at the end of the 2nd year. The study demonstrated that after the 1st year, the number of bullied children decreased by 25% in the intervention group compared with the control group. The intervention group also showed a decline in the scale scores of victimization and active bullying behaviors. Selfreported peer relationships also improved in the intervention schools. Unfortunately, there were no differences between the intervention and the control groups for the outcome measures. This was attributed to the fact that the schools had decreased their antibullying activities during the 2nd year of the study [13 ] . This study highlights the effectiveness of school-based bullying prevention programs. These programs must be ongoing to keep bullying behaviors at a consistently low level. The recent literature has emphasized that bullying is a prevalent behavior among children and adolescents, and the effects of bullying activities have profound and negative consequences for the health and well being of all youths involved in these activities whether as bully or victim. Medical practitioners who work with children should be alert to the signs and clinical manifestations in a child or adolescent who may be involved in bullying behaviors. Pediatricians should consider screening all patients for their potential involvement in bullying activities. Further study needs to be done to delineate the best possible treatment for children who are involved in bullying activities, but it is clear that psychotherapy should be considered as a treatment option. Furthermore, pediatricians must become involved with their local schools to promote the implementation and maintenance of antibullying programs.
Screening for the prediabetic state in obese children
The subject of screening for the prediabetic state in children can be a difficult fit for an office pediatrics review. Although doctors can refer to basic screening guidelines for referring children with abnormalities to weight or diabetes management specialists, it is still very helpful for general pediatricians to review the current information on obesity and type 2 diabetes mellitus, as well as to understand the most recent advances in research. Screening tools may potentially need to be changed, and even if they are not, the appropriate use of these tools is only as good as pediatricians' understanding of their utility. This review takes a look back at the previously documented basic physiology of type 2 diabetes mellitus and the theories that current research substantiates. In particular, we explore whether abnormalities in the pathway can be detected at an earlier point (by recognizing warning signs or using different tests) and potentially reversed through treatment and lifestyle changes, as based on current understanding of abnormal and normal glucose and insulin actions. The basic physiology of glucose metabolism has been well documented for many years. The progression of normal to impaired glucose tolerance to diabetes has not been well understood in children, however. The progression and time course (roughly 5-10 years from diagnosis to complications in the adult population) [14 ] ) has been well researched [15 ] . Clinicians and medical researchers wonder, however, if variations in the progression and physiology may result in earlier and quicker progression of vascular disease, blindness, and other complications when diabetes is diagnosed in adolescence. Clearly, we urgently need to understand the pathophysiology of altered glucose metabolism associated with childhood obesity so that earlier detection of these problems may be realized in preventing this progression to disease.
Glucose metabolism
An excellent and easily readable review from the Department of Weight Management and Wellness at Pittsburgh Children's Hospital [15 ] has recently been published. Although it is not original research, this article evaluates normal glucose and insulin actions and delineates the presumed physiologic disturbances in obese children and teens. The authors aptly focus on the relative insulin resistance that occurs with normal progression of puberty. They explain the phases of worsening glucose metabolism (in the setting of obesity) leading from normal to the extreme of diabetes. Insulin receptors in liver, muscle, and adipose cells become less sensitive or responsive as obesity progresses, necessitating higher secretion rates of insulin from the pancreatic beta cells in order to maintain glucose homeostasis. The authors acknowledge that visceral deposition of fat in the above cell types in obese children is associated with further decreasing insulin sensitivity when compared with the normal accumulation of fat in the subcutaneous tissue of other obese children. Regardless of exact mechanisms and timing, as obesity and insulin resistance increase, eventually pancreatic beta cells can no longer keep up with the need for increased insulin secretion. During this transition, glucose intolerance develops and progresses to frank diabetes. These patients may develop other harmful metabolic consequences as well. Research questions regarding the possibility of finding earlier markers in this sequence also abound in the hopes of halting or reversing the progression of this disease. Current recommendations specify initiation of screening for the metabolic syndrome in children ages 10 years or older with a body mass index (BMI) at or above the 85th percentile and at least two other risk factors or signs of the disease. The recommended screening tests include a fasting glucose and a lipid profile. This should be followed by an oral glucose tolerance test (OGTT) if abnormal test results are obtained. The questions remain unanswered whether earlier metabolic abnormalities could have been screened for and whether there exist genetic markers or tendencies that can help identify which children are at an increased risk for earlier or faster progression of complications.
Metabolic consequences of obesity
A review by Weiss and Caprio [14 ] has further discussed the metabolic consequences of obesity. As Hannon et al. [15 ] had done previously, the authors sought to delineate the metabolic precursors to glucose intolerance or type 2 diabetes mellitus. In this paper, the adult definition of the metabolic syndrome is reviewed. Of interest were findings defining inflammatory mediators (C-reactive protein, interleukin-6) as markers for increased risk of cardiovascular disease in the face of obesity and diabetes. It appears that the deposition of lipids in adipocytes resulted in increased release of adipocyte cytokines, which then in turn enhanced damage in vascular structures of the body. Interestingly, adiponectin (another cytokine that is increased in lean individuals) levels seemed to correlate with decreased plasma fatty acids and increased insulin sensitivity. Again, as BMI and obesity increased, the prevalence of the metabolic syndrome, insulin resistance, and the chance of progressing to type 2 diabetes mellitus all seemed to increase dramatically. This article also reviewed evidence that new technology is able to noninvasively quantify intramyocellular fat content. As mentioned previously, high myocyte concentration of fat correlated in some studies with increased insulin resistance. Lastly, this review raised the awareness of nonalcoholic fatty liver disease in obese children. As hepatocytes accumulate more fat, glucose metabolism is affected and progressive damage may occur to the cells themselves, thus increasing likelihood of hepatitis and possibly even cirrhosis. This literature raises an interesting question concerning when liver function tests should be added to other recommended screening tests during the progression of obesity. The authors emphasized how important further research into these particular areas will be in refining screening guidelines.
Insulin physiology
A study by Druet et al. [16 ] examined insulin physiology more closely. In a very small trial in Paris, researchers enrolled obese children in whom type 2 diabetes mellitus had been recently diagnosed and evaluated them to characterize patterns of insulin secretion and insulin resistance. The authors hoped to differentiate between the roles of insulin resistance, which presumably happens first and escalates as obesity increases, and beta cell production/insulin secretion decreases during the progression of diabetes. In the clinical trial, all six adolescents were evaluated with a series of tests. Insulin sensitivity, which represents the degree of resistance, was measured by the amount of glucose necessary to maintain normal glycemia in the face of graded insulin infusions. Hepatic glucose production, which should be suppressed in the face of normal insulin sensitivity, was also measured as a sign of insulin sensitivity. All of the patients demonstrated marked insulin resistance in the study. Beta cell function, or insulin secretion, was measured by completing an intravenous glucose tolerance test. As glucose was infused, insulin levels were measured and plotted as a response. Two subsets of patients were found: those with a normal first-phase insulin response (increased secretion in the face of resistance), and those with blunted or low response of insulin (presumably those with beta cell dysfunction). No significant differences between the two groups predicted the insulin secretion response (length of time since diagnosis, degree of obesity, or recent increase in obesity, etc.), so no conclusions were drawn in terms of timing and progression risks on the continuum from impaired glucose tolerance to diabetes.
A similar study from Yale [17 ] addressed the possibility of predicting changes in glucose tolerance. A group of 117 obese children and adolescents were evaluated with an OGTT at baseline and 18-24 months following the initial study. Results from the OGTT, as well as changes in weight, were compared in efforts to determine those at highest risk for progression of disease. Based on the first OGTT, the subjects were classified, using standard definitions, as having normal or impaired glucose tolerance (NGT or IGT). Although the two groups were not significantly different in age, ethnic background, height or weight, the IGT group had higher 2-hour glucose and insulin levels, as well as significantly different calculated indexes (e.g. disposition index, insulinogenic index -both derived from data from OGTT); these differences thus indicate higher levels of insulin resist-ance. The NGT group was noted, not surprisingly, to have exhibited significantly greater measures of insulin sensitivity as calculated by the OGTT. When the studies were repeated 18-24 months later, a subset of the NGT group had progressed to IGT and a subset of the IGT group had progressed to frank type 2 diabetes mellitus. When the patients with newly diagnosed diabetes were compared with the IGT group, they were noted to be more likely to be African American girls and more likely to have had a higher BMI than those whose condition did not progress. That subset also had significantly higher initial 2-hour glucose levels when compared with the rest of the IGT group. A small subset of patients from the IGT group reverted to NGT by the second study. Not surprisingly, this group was significantly more likely to have maintained weight and BMI during the study. In conclusion, although timing of progression from NGT to IGT to type 2 diabetes mellitus is still in question, it appears that an increasing level of obesity along with biochemical markers of severe insulin resistance will predict the aggressive progression of this disease.
Diabetes, birth weight, and adiposity rebound
Prenatal insulin and glucose homeostasis may also affect both the size and immediate glucose metabolism of the infant and the future risks of development of glucose regulation problems. Following birth, BMI increases steadily in the 1st year of life and then begins to decrease to its minimal point (adiposity rebound). Adiposity rebound occurs around the age 5-6 years. A study by Wadsworth and others [18] addressed the potential to predict development of diabetes based on birth weight and adiposity rebound. This study from London used data from the National Birth Cohort Study to demonstrate that an earlier age at adiposity rebound was predictive of a higher incidence of type 2 diabetes mellitus in adulthood even when corrected for sex, birth weight, weight at age 2 years, socioeconomic class, and parental diabetes [18] . Results not only showed that these children were more likely to have type 2 diabetes mellitus as adults (onset of disease at age 30-50 years) but also demonstrated that the earlier the adiposity rebound occurred, the higher the risk they had. Adult BMI, however, still seemed to be a better predictor of incidence of type 2 diabetes mellitus, and the authors noted that the adult state of obesity still poses the highest risk for developing diabetes. One might think that an earlier adiposity rebound would correlate with a higher incidence of childhood obesity in this population, but this particular cohort historically had very little obesity due to the food rationing during World War II, which occurred during the study group's early childhood. Still, the patterns of growth in early infancy and childhood and even in the prenatal period may serve as a warning for future risk for the development of diabetes.
Mathematical model for insulin secretion
Gupta and colleagues [19 ] published a fascinating study in 2005 attempting to mathematically explain insulin secretion in the normal glucose tolerance state, as well as in the impaired state. The University of Iowa researchers conducted a clinical trial comparing the insulin sensitivity indexes (and other measurements obtained from a frequently sampled intravenous glucose tolerance test) from a group of lean children with those from a group of obese children who had increased BMI percentiles but no signs of diabetes. Using a pharmacokinetic and pharmacodynamic model including 10 separate kinetic parameters, the authors developed a model to explain normal glucose metabolism and its potentially abnormal development in diabetic patients. This model suggests glucose enters the pancreatic beta cell in response to increasing plasma glucose levels. Intracellular glucose in the beta cell apparently regulates the formation of proinsulin; the coefficient for proinsulin formation is increased in the face of obesity for unknown reasons. Proinsulin is converted to insulin, which is stored in the beta cells as part of three distinct pools: the readily releasable pool, the reserve pool, and the docked granules pool. Upon stimulation of the beta cell, the readily releasable pool of insulin is dumped into circulation as an exocytic burst requiring no energy expenditure. This is known as the first-phase response of insulin and is exaggerated in the face of obesity and presumed insulin resistance, likely as a result of overproduction of proinsulin as above. Secondphase insulin response requires an energy expenditure at the cellular level -priming the docked granules, thought to be the rate-limiting step, and then translocating them to the cellular surface for release. During the study's clinical trials, the authors proved the legitimacy of their mathematical model/explanation for insulin secretion. An interesting question voiced by the authors was whether increased levels of proinsulin could also serve as an early marker in beta cell dysfunction. If they could, this may be a useful screening test in detecting the latter stages of the 'prediabetic state'.
Insulin resistance and beta cell function
A recent article from the University of Southern California by Weigensberg et al. [20 ] reports on the results of a study in which overweight Hispanic adolescents aged 8-13 years with a family history of diabetes were studied to assess the degree of insulin resistance and the degree of beta cell function (or malfunction). Fasting and 2-hour glucose and insulin values were ascertained using a standard OGTT. An insulin-modified, frequently sampled intravenous glucose tolerance test was also performed on the subjects during a short inpatient visit. Several measures of insulin sensitivity and resistance were then calculated using the plasma glucose and insulin values. The study subjects were divided into two groups of similar age, Tanner stage, weight, BMI, and body composition based on their fasting glucose results. Interestingly, both those with normal fasting glucose and those with impaired fasting glucose demonstrated marked insulin resistance. There were significant differences, however, between the two groups concerning beta cell function in the presence of the obese state. Those in the group with impaired fasting glucose had decreased beta cell function that was inversely and linearly correlated with fasting glucose levels as documented by the OGTT. In these patients, the fasting and 2-hour glucose levels as well as fasting insulin levels were elevated. Thus, as seen in other studies, it seems that most children with significant obesity have developed insulin resistance, even in the setting of normal fasting glucose levels. Those demonstrating impaired fasting glucose levels are likely to have a significant degree of beta cell dysfunction and also to be less able to secrete the needed insulin. The authors concluded that in this population of overweight Hispanic adolescents with a family history of diabetes, both fasting glucose levels and OGTT are excellent screening tests. Not addressed is whether the fasting insulin level could be added as a screening technique that would identify patients with insulin resistance prior to beta cell malfunction.
Diabetes and genetics
Research into the genetic nature of type 2 diabetes mellitus continues to advance along with knowledge about physiology as outlined above. A letter from the Pasteur Institute in Lille, France [21] , reports on progress identifying chromosomal evidence regarding the association of obesity and type 2 diabetes mellitus. Through a very complex research process, the authors report that they had established a locus on chromosome 6, which is associated with childhood obesity, to share material with several other genomic scans for type 2 diabetes mellitus. The gene (ENPP1) encodes mRNA that is specific for pancreatic islet cells, adipocytes, and hepatocytes, suggesting a possible role in development of insulin resistance. Analyzing the gene in a population of more than 6000 study subjects suggested a definable risk haplotype, which then seemed significantly associated with both childhood and adult obesity as well as type 2 diabetes mellitus. What this may suggest is that individuals having this particular genetic material may be at higher risk for type 2 diabetes mellitus in the face of obesity, presumably through common physiologic pathways that affect both obesity and glucose homeostasis. Clearly, these interesting findings warrant further research on how to more clearly delineate the interrelatedness of these health problems and to provide better clues about treatment and prevention.
Screening programs for type 2 diabetes mellitus
Brief descriptions are included here of two unique approaches to screening for type 2 diabetes mellitus.
In Japan between the years of 1974 and 2002, a screening program implemented in the metropolitan school district of Tokyo tested morning urine samples on more than 8.8 million children from ages 6 to 15 years [22] . Glucosuria (>100 mg/dl by dipstick) was confirmed on a second urine sample before the children with abnormal results were further evaluated with an OGTT. Over these 28 years of data collection, a total of 232 new cases of type 2 diabetes mellitus were identified, all presumably in the presymptomatic stage. The authors note that most cases were in the 13-year to 15-year age group as expected and that the annual incidence of cases rose after 1980 as compared with the years prior. Of the children with newly diagnosed diabetes, not surprisingly 83% were obese (>20% overweight for age) and 56% had a first-degree or seconddegree family member with type 2 diabetes mellitus. The annual incidence of type 2 diabetes mellitus in this program was 2.63/100 000 children. The authors estimated the cost for screening to be about $3 per child (throughout all the years of study, we presume) and about $500 per new diagnosis of type 2 diabetes mellitus (including the costs of the follow-up tests and OGTT). They also suggested that using this type of screening program could be very simple and efficient but doing so in a targeted manner would be more cost-effective.
Hariri et al. [23] completed a project using family history of diabetes in adults as predictive of future risk of diabetes. Even though this study was a survey of adults, it yielded interesting information that is also applicable to pediatric patients. The Health Styles 2004 survey data were used to evaluate adults' risk for the development of diabetes based on the number and relationship of affected family members with diabetes. The study respondents were divided into three groups based on the amount of risk uncovered in the family history. Those in the 'moderate' and 'high' family risk groups were more likely to report a diagnosis of diabetes in themselves, to perceive the risks of diabetes, and to change lifestyle factors in hopes of preventing diabetes. The significance of this study appears to lie in the fact that awareness of risk can motivate people to alter behavior. While it is generally already accepted that family history of diabetes increases a person's risk, it is still important to gather the data on family history in such a way so as to enhance the awareness of families and to motivate them to make healthy lifestyle changes for themselves and for parents and their children.
In conclusion, type 2 diabetes continues to loom ahead of pediatricians as a threatening storm. Research is advancing quickly into the mechanisms of glucose homeostasis and the many phases of glucose and insulin physiology disturbance, but concrete answers regarding the best way to find and treat early problems remain elusive at best. Genetic linkages, mathematical equations, and mass screening campaigns are still no match for prevention. Doctors, at every occasion beginning soon after a child's birth, should endeavor to give sound advice regarding nutrition and growth so that obesity and its complications may be curtailed.
Oral health and preventive dentistry for children
Another area in pediatrics where prevention is paramount is in oral health and preventive dentistry for children. The American Academy of Pediatrics' (AAP) new policy statement in 2003 [24] gave an excellent review of the importance of practice of preventive dentistry. The following presents a brief review of a few recent papers on the state of preventive dentistry, the importance of nutrition counseling in preventive dentistry, and specific programs aimed at caries prevention.
Gaps in dental healthcare
Crall [25 ] from the University of California at Los Angeles aptly notes that despite increased efforts on the part of dental health professionals in the United States, a significant part of the dental high-risk population still has limited access to dental care. Data from a recent National Health and Nutrition Examination Survey (NHANES) confirm that 60% of children show signs of tooth decay by kindergarten entry and that children from low-income and minority populations are more likely to have their cavities untreated. Current dental terminology categorizes dental caries as a complex and chronic multifactorial infectious disease that is easier to prevent than treat. Much like the 'medical home' concept in primary pediatrics, providers of primary dental care dentistry are now writing about and working toward a model that calls for accessible, comprehensive, and coordinated care in a long-term 'dental home' setting. According to the American Academy of Pediatric Dentistry, 'dental home' components should include provision of risk assessment for all children; an individualized plan for preventive services based on the risk assessment; ongoing provision of anticipatory guidance regarding normal growth issues for children; access to emergency care in the event of dental trauma; information and education regarding proper care of teeth and gums; information and education regarding the impact of nutrition and diet on tooth development and care; comprehensive schedules of routine dental care; and adequate access and coordination of specialty services when necessary. (For further information, see www.aapd.org.) The current system for providing dental care in the US, however, Crall states, is not comprehensive but rather is fragmented and does not provide appropriate resources in the provision of advice toward preventive practices. Some of these problems may be due to the relatively small numbers of pediatric dentists and the poor reimbursement rates for Medicaid patients.
Dentists, primary care pediatricians, and family physicians need to partner together in education toward prevention of dental caries. Encouraging the initiation of dental care by the age of 1 year and increased emphasis by all primary care providers (and possibly even in schools) on ways to prevent development of caries should be prioritized in the current healthcare delivery system.
Assessing risk of dental caries
Another recently developed and implemented tool that could help in comprehensive dental care is the risk assessment tool developed by the American Academy of Pediatric Dentists. Called the Caries-risk Assessment Tool (CAT), this approach can help classify children not only by their current caries disease status but also by the risks they have based on their nutritional practices, behavioral patterns, and exposure to bacteria and caries in other individuals in their home settings. Dental care as well as anticipatory guidance can be tailored to the risk status of individual children and their families, thus maximizing the impact of education and preventive services offered. On a systems level, more work is necessary in securing funding for children from low-income families who may or may not have dental insurance. Currently, a large number of children, often those most at risk, do not have or do not take advantage of regular dental care. According to Crall, children's oral health will undoubtedly improve as these problems are solved.
Diet and dental health
Further research focused on the role that diet plays in pediatric dental health is elaborated on in two reviews from the University of Maryland School of Dentistry [26 ] and the University of Michigan [27] . Both authors stress the need for more directed nutritional counseling in the prevention of dental caries in small children. Tinanoff [26 ] reviewed the process of dental caries formation, reminding us that children usually require colonization with Streptococcus mutans as a step in the process of acquiring dental caries. These particular bacteria seem to have greater ability to adhere to tooth surfaces, and thus, in conjunction with production of acid (from fermentation of sugars), this adherence sets up an environment conducive to caries formation. Children usually become colonized with these bacteria from a household contact, so adults with multiple caries or poor dentition are a risk for the young children surrounding them. Not surprisingly, oral contact and sharing of utensils or cups increase the risk. Both authors agree that continual exposure to sweet foods (candy, juice, etc.), especially those that are sticky and hard to clean off tooth surfaces, presents large risks in caries formation. Educational efforts should focus on preventing caries by providing anticipatory guidance at all ages beginning in the prenatal period. Even poor nutrition in a pregnant mother is now known to affect her offspring adversely because tooth formation will be adversely affected. The authors outline advice appropriate at every age and again emphasize the importance of all primary care providers' efforts in the role of preventing poor oral health outcomes.
Dental sealants
Another mode of primary prevention of dental caries is application of sealants onto tooth surfaces. Sealants are generally applied to the occlusal surfaces of the teeth most at risk for caries -the first and second molars. In theory, coating the at-risk areas with a synthetic resin cuts down on the exposure of bacteria to the teeth and protects the pits and fissures on the surface of the tooth. A recent review article [28] addressed the cost/benefit question for use of sealants in pediatrics. Depending on which teeth are sealed, and how durable the sealants were, studies quote a range of numbers for reduction of caries, varying from 23 to 65%. Another study suggests that fluoride efficacy in decay prevention is boosted by 20% with the concomitant use of sealants. Costeffectiveness is hard to estimate completely because of the varying use of sealants, the costs charged versus those reimbursed, and the difficulty in predicting how long the sealants will stay intact. Several years of continued unbroken sealant protection are required to justify the cost as compared with repair. Medicaid dental programs have not elected to cover the cost of sealants for all children due to the insufficient savings.
The future of pediatric dentistry seems to be in prevention. Risk assessment and anticipatory guidance are very important in offering advice to parents in helping prevent behaviors or nutritional practices that encourage caries formation. Fluoride seems to be an established and costeffective method in preventing decay, but sealants must be improved and studied further before they are universally recommended. Primary care providers on all levels need to tackle these issues to reduce the incidence of dental decay among our children.
Conclusion
In summary, three important areas of pediatric office practice with far-reaching implications for the health of children were reviewed in this article: bullying, screening for the prediabetic state, and pediatric oral health. Bullying is a very prevalent problem for children all over the world. It is extremely important that healthcare providers be able to identify children who are at risk of engaging in bullying behaviors and who are at risk of being bullied since the potential negative psychological, educational, and health consequences are far-reaching. Pediatricians should also actively screen their patients for involvement in bullying and enlist appropriate resources for prevention and intervention. Unfortunately, due to the increasing incidence of obesity in many countries, the numbers of children and adolescents who are at risk for developing type 2 diabetes mellitus are also increasing. Pediatricians should also be up to date with the current understanding of the pathophysiology of type 2 diabetes mellitus so that they can better counsel patients and parents and use screening tests appropriately. Healthcare providers must also be aware of the recent initiatives to promote good dental health in their patients. It is clear from the literature reviewed here that pediatricians should emphasize a healthy diet as one of the most important measures to prevent dental caries and obesity.
